The study found some connections between personality and mathematics achievement. All the ten personality variables investigated in the present study correlated positively and significantly with mathematics achievement scores. However, only self-efficacy, resiliency, integrity and distortion were good predictors of achievement in mathematics. Female participants performed far much better on a mathematics test than their male counterparts. The personality characteristics of high mathematics achieving students differed significantly from those of low math scorers. Based on these findings, we recommend providing early individual and group counselling to vulnerable students at risk of failing mathematics. Educational interventions should also be provided in form of remedial teaching and motivational talks or workshops to sensitise students about the role of personality attributes in mathematics achievement. Further mixed-methods research is desired to gain additional insights into the problem and its solutions.
INTRODUCTION
Registration records in Brunei tertiary institutions have consistently, over the years, indicated that there were more females than males among students. However, critical examination of vital life incidence statistics (such as birth rates, infant mortality, diseases, accidents and death) revealed no significant differences in numbers between the two genders. Similarly, careful analyses of student enrolments have indicated no significant gender differences at three levels of the education system where students learn or study the same subjects, namely primary school stage (Years 1-6), lower secondary cycle (Years 7-8) and General Certificate of Education Ordinary Level, GCE O-Level (Years 9-11). At the pre-university level, also known as General Certificate of Education Advanced Subsidiary Level, GCE AS-Level (Year 12) and General Certificate of Education Advanced Level, GCE ALevel (Year 13) and students choose and study only few preferred subjects. Apparently, it was at this level of education (Year 12 and Year 13) where major differences in the number of female and male students emerged due to the males' poor performance in mathematics and English at GCE O-Level. It is assumed that the differences in math achievement persist throughout Year 12 and Year 13 between the two genders eventually impacting male admissions to tertiary institutions negatively. What is not known and understood in Brunei on this issue were answers to the following five related questions:
 What factors are likely to have led to the gender difference in mathematics achievement in Brunei?  Why is this problem persisting?  How can the problem be resolved?  And why do females also perform better than males in and English?
This is where more focal attention, research priority and intervention efforts need to be directed and accorded. At the time of conducting the present study, Brunei had three universities, one university college, one polytechnic and few colleges. The admission criteria for two of the universities include mathematics and English. Mathematics is one of the subjects that challenges Brunei students at all levels of the education system. Brunei is a multilingual society. While English is spoken widely in the country, the main and official language is Bahasa Melayu. Studies have shown that Brunei students struggle with mathematics (Mundia, 2010a; Hamid et al., 2013; Matzin et al., 2013) and English. These same studies also indicate that female students outperform their male peers in both 583 mathematics and English subjects. Although no formal empirical study has been done to confirm low mathematics achievement in males as a possible cause of the observed gender disparity in Brunei tertiary institutions, ample documentary statistical evidence suggests the existence of such performance discrepancy (Department of Planning, Development and Research, 2010; Department of Statistics, 2011a) . Poor achievement in mathematics and English can be attributed to a number of reasons such as unsatisfactory teaching, lack of appropriate learning resources and low interest or motivation in the subject, to name a few. In 2009, teacher education was reformed in order to improve the quality of teaching and education in Brunei (Mundia, 2012a) . Efforts are also being made to prepare teachers who have high self-efficacy in special education Mundia, 2005, 2006; Haq and Mundia 2012; Mundia, 2012, 2013) . Some of the causal factors may be psychological such as depression, anxiety and stress (Mundia, 2010b) and differences in career preferences (Mundia, 1998) . Often, students do not know how to solve their academic problems (Law et al., 2015) and personal problems (Shahrill and Mundia, 2014) . In such a situation, Brunei students need teachers who are both academic-oriented and also affective-oriented (Omar et al., 2014) .
Objectives of the study: Taking into consideration the fact that both genders are basically brought up in the same culture, attended similar schools and are taught by teachers with comparable qualifications and experience, the causes of the difference in academic performance at "AS and "A" Levels is obscure or baffling and remains a puzzle to many educational stakeholders such as teachers, parents and employers. Many plausible explanations and speculations may be made here. The present study is one of the three investigations conducted by the same author(s) which sought to identify some of the potential factors that enable or disable male students from performing well in ASLevel and A-Level mathematics. The present and first study compared the personality characteristics of low and high achieving female and male students in mathematics. The variables that were investigated in the present study included: ability in mathematics and differences in personality factors (e.g., perseverance; self-regulation; critical thinking; and achievement motivation) based on ability level in mathematics. The importance personality variables in facilitating teaching and learning was also emphasised in the study by Mahalle et al. (2013) Briefly, the two main objectives of the present study were to:
 Determine the differences in mathematics achievement between female and male students.
 Find the differences in personality variables between low, average and high achievers in mathematics.  Identify the good predictors of achievement in mathematics from the personality variables investigated.
The rationale and justification for including these research objectives and variables in the study was threefold. First, due to lack of research, the degree to which these variables impact performance in mathematics is not known in the Brunei context. Second, if these variables could help improve achievement in mathematics examinations for males, then equating gender performance at "AS" and "A" Level examinations in mathematics might be the key to partly addressing and reducing the gender gap in tertiary student populations. Third, pre-university students in Brunei undergo two stressful years of preparing for "AS" and "A" Level examinations. It might be helpful to know if effective management of personality factors was related to good academic performance in mathematics.
METHODOLOGY
The strategies used in carrying out the present study are briefly described below under S Design-Data analysis.
Design:
The field survey approach was used to investigate the problem. Under this procedure, the researcher personally went to relevant educational institutions to directly collect the data from the participants. Clarifications made to the participants on completing the instruments accurately helped to increase the number of usable returns. The research strategy was thus different from other forms of surveys (postal, telephone, online and longitudinal).
Sample: Two random samples were used in the study. The pilot sample had 32 participants (16 females, Mean age = 20.125, SD = 1.586 and 16 males, Mean age = 21.375, SD = 2.802). The pre-test sample came from one Sixth Form Centre (also known as Pre-University College in Brunei). Data collected from this trial sample was not included in the main study. The main study sample consisted of 330 participants (179 females, Mean age = 17.543, SD = 0.061 and 151 males, Mean age = 17.799, SD = 0.805). Participants in the main study came from six different Sixth Form Centres. There were two inclusion criteria. First, both genders were recruited. Second, all participants were drawn from GCE A-Level (Year 13) cohorts.
Instruments:
Finding suitable research instruments is one of the main problems facing educational researchers in Brunei. Most of the good instruments are written in advanced English and many tend to be too long (Mundia and Abu Bakar, 2010; Mundia, 2011) . The data for the present study were collected by two quantitative instruments (one psychometric and one educational), namely: the Revised Tajima Personality Profile, TPP-R (Ninggal, 2010) and an adopted SAT mathematics test.
The TPP-R (Ninggal, 2010) inventory is a factoranalysed screening personality test that was developed and normed in Malaysia. It was designed to assess the psychological wellbeing of an individual. The TPP-R was thought to be suitable for use in Brunei because it was developed and normed in Malaysia, a country which basically shares the same national language (Bahasa Melayu) and similar majority religion (Islam) as its neighbour Brunei. In view of this, the TPP-R was adopted for use in Brunei without factor analysing it again. The scale has 83 items each with a 3-multiple choice response format (always, scored 3; Seldom, scored 2; and Rarely, scored 1). The items are divided into 11 subscales: Assertive (8 items); Analytical (8 items); Extrovert (7 items); Self-Critical (7 items); Leadership (6 items); Resiliency (10 items); Caring (8 items); Intellectual (8 items); Achievement (7 items); Integrity (6 items); and Distortion (8 items). The SAT math test had 40 items each with a 4-point multiple choice response format. The right answer and distractors were scored dichotomously (Right response = 1; Wrong responses = 0).
The 40-item objective SAT mathematics test (Diehl and Joyce, 2006) covered eight topics (algebra, plane geometry, solid geometry, coordinate geometry, trigonometry, functions, probability and statistics and numbers and operations) which are taught to all students in Brunei secondary schools up to GCE OLevel. Each item had four-response options (A, B, C, D, E) with one correct answer and three distractors scored dichotomously as zero (0) if wrong and as one (1) Using data from the pilot sample, the quality, suitability and feasibility of the instruments were determined. The instruments' descriptive statistics and reliability are presented in Table 1 while validity indices for the measures are provided in Table 2 . All the personal factors were related to mathematics achievement as shown in Table 2 . The measures were both reliable and valid for use with Brunei Year 13 students as students' curriculum covered all the topics and skills embedded in the test.
Procedures: This study was originally done as part of the PhD doctoral dissertation research using sponsorship funds from the University of Brunei Darussalam. Permission to collect the data from the Sixth Form Centres (schools) was obtained from the Ethical Committee of the University. In addition, permission to conduct the study in schools was also granted by the Ministry of Education in the Government of Brunei Darussalam. Ethical requirements for involvement in the study were explained to all the participants. No deception was used. Only students who voluntarily agreed to participate in the study were recruited as respondents. Names of the six participating schools were concealed.
Data analysis:
The five psychometric scales and the SAT test of mathematics were scored according to instructions in their respective technical manuals. Raw quantitative data were analysed by a variety of procedures that included descriptive statistics, correlation, t-test for independent groups and One-Way ANOVA. These techniques were deemed suitable to address the objectives of the study. 
RESULTS
The results of the study are presented below according to the data collection instruments used.
Findings from the Revised Tajima Personality Profile (Ninggal, 2010): According to Table 3 , top math achievers were more assertive, analytical and intellectual than middle and bottom math scorers (p<0.05). In addition, students with higher math ability were extroverted, resilient and caring about their learning and studies than their less-able and averageability counterparts (p<0.01). Furthermore, the top math scorers tended to have higher achievement motivation and integrity than the middle and bottom math scorers (p<0.01). Although average math achievers were more self-critical (conscientiousness) than low and top math scorers, they also possessed leadership qualities such as being dominant and persuasive (p<0.01).
Differences in personality traits and mathematics ability by gender: As shown in Table 4 , there were significant differences between female and male participants on five personality variables and the mathematics test. Females were more selfcritical/conscientious, resilient/persistent and caring for their studies than their male peers (p<0.01). In addition, the female top math scorers also had higher achievement motivation (p<0.05) and integrity such as being honest and responsible (p<0.01). Furthermore, the females outperformed their male counterparts on the mathematics test (p<0.01). Model factors Table 4 for full names of abbreviated scales Personality attributes as predictors of achievement in mathematics: SPSS produced 7 steps each of which was a regression model. Only the first step (Model1) and last step (Model 7) are shown in Table 5 since there was not much change between steps 2-6. Besides distortion, DS (which is a validity scale) only selfefficacy, Resiliency (RS) and Integrity (IG) were predictors of high or good performance in mathematics (Table 5 ). The other personality variables were not predictors of achievement in mathematics. Table 6 shows the changes that occurred to R, R 2 and F-Change statistics in the seven-step analysis.
DISCUSSION
The personality characteristics of the low, average and high mathematics achievers are summarised in Table 7 . As indicated in this table, low math achievers were deficient in most of the salient attributes possessed by top and medium math achievers. Top math scorers had most of the desirable personal qualities required in studying mathematics effectively. Females were the majority among the top and average math performers while males were overrepresented in the low ability group.
We briefly describe below the meaning of some of the concepts presented in Table 7 in the context of the present study:
Assertive: A person who is assertive is expressive and speaks her/his mind without offending others (Ninggal, 2010) .
Analytical: This refers to a person who capable of logical thinking and reasoning (or critical thinking) and the individual is often able to synthesise or combine ideas (Paul, 1995) .
Extrovert: An individual with good interpersonal skills that enable her/him to enjoy networking, consulting more-able peers and function effectively in group settings (e.g., doing group work, collaborative projects, teamwork and cooperative learning). The person performs well because of being open to learn from others.
Self-critical:
This is linked to several other self concepts (such as self-regulation, self-control, selfdirection and self-management) all of which refer to the notion or idea of being your own master, independent of excessive influence from others (Kitsantas et al., 2009) . Self-regulated students set their mastery oriented goals rather than performance goals, as they use and distinguish the effective and ineffective self-regulated learning strategies to attain these goals (Kitsantas et al., 2009) .
Resiliency:
The word means the same thing as perseverance and persistence. It is the tendency of an individual to act on her/his own accord without being reinforced and despite encountering serious setbacks or hardships (Carlson and Heth, 2010) .
Achievement oriented: An ambitious individual who is self-motivated to attain high self-imposed goals (Busari, 2011; Stapleton, 2001) .
Integrity: Being honest in one's own work; dependability.
Distortion: Scoring high on the validity scale thereby suggesting that the responses provided were reliable and valid.
CONCLUSION AND RECOMMENDATIONS
According to the findings of the present study, a relationship existed between the ten personality variables investigated and mathematics achievement scores. One of the personality factors, resiliency, was also a predictor of performance in mathematics. Consistent with the results of previous studies in Brunei and elsewhere, females scored significantly higher on a mathematics test than their male peers. Participants of different ability in mathematics (low, average and high) performed differently on the personality subscales. By comparing the mean scores, we identified the dominant personality attributes of high mathematics achievers which low math performers lacked. We recommend providing educational interventions (e.g., remedial teaching) and counselling/psychotherapy (e.g., on the roles of personality traits in mathematics achievement) to weak students in mathematics (both in individual and group settings). Further mixed-methods research is required to acquire deeper understanding of the problem and the needed solutions.
Limitations of the study: There are two main limitations to this research. The first one is that it is a survey and as such does not show cause-and-effect relationships among the variables investigated. Secondly, the study lacks a qualitative component to supplement the survey data and findings. Despite these and other constraints, the study has practical significance in that it tackled a major problem in the Brunei education system and made contributions to findings and suggested solutions to the problem.
